This article attempts to quantify how the effect of agglomeration economies on population growth has evolved over time. Using district population in Spain between 1860 and 1991, recorded approximately every decade, this article examines whether initial population affects subsequent population growth. Our results show that, while the relationship between these two variables hardly existed during the second half of the 19 th century, this link increased significantly between 1910 and 1970, although this trend was abruptly interrupted by the Civil War and the autarkic period that followed. The intensity of this relationship debilitated in the 1970s, a process that continued during the 1980s as rural out-migration diminished and de-industrialisation hit traditional manufacturing sectors. Our findings also stress that agglomeration economies were stronger in medium-size districts, especially from 1960 onwards, thus suggesting that congestion costs began to mitigate the benefits arising from agglomeration economies in the largest locations.
Introduction
Agglomeration economies refer to the benefits that come when firms and people locate near one another (Glaeser, 2010) . In a seminal contribution, Krugman (1991) showed that, through a process of circular causation, the interaction between agglomeration economies and relatively low transport costs leads to the concentration of economic activity in a limited number of locations 1 . This model also implies that initial conditions, such as population density, are self-reinforcing, thereby stressing the role of history on economic geography.
Following recent studies (e.g. Dobkins and Ioannides 2001; Beeson et al. 2001; Davis and Weinstein 2002; Ayuda et al. 2010; Michaels et al. 2012; Desmet and Rappaport 2016) , we attempt to analyse the relationship between agglomeration economies and population growth and, more importantly, how it has evolved over time. The period under analysis witnessed major structural changes (e.g. increasing market integration, industrialisation, etc), so it is very unlikely that the relationship between the forces at play remained constant throughout the period. In doing so, we have built a panel data set that traces the evolution of the population of 471 Spanish districts between 1860 and 1991. The data, taken from the population censuses, is recorded approximately every decade. We then examine whether population size affects subsequent growth rates. If agglomeration economies play a role, population growth should be higher in larger locations, thus increasing spatial concentration. Given that the growth of a particular location not only depends on its own economic dynamism but also on that of competing neighbouring population centres, the empirical exercise controls for the existence of important neighbouring locations. In addition, in order to isolate the effect of agglomeration economies from other potential determinants of population growth, we have included different geographic characteristics that capture the locational fundamentals of each district. Potential endogeneity is further addressed by instrumenting the size of the local economy using historical urban population.
Our results show that while the relationship between initial population and subsequent population growth hardly existed during the second half of the 19 th century, this link increased significantly between 1910 and 1970, although this trend was temporarily interrupted by the Civil War and the autarkic period that followed. The intensity of this relationship slightly weakened in the 1970s, a process that continued during the 1980s as rural out-migration diminished and de-industrialisation hit traditional manufacturing sectors. Our findings also stress that agglomeration economies were stronger in mediumsize locations, especially from 1960 onwards, thus suggesting that congestion costs began to mitigate the benefits arising from agglomeration economies in the largest locations.
Related Literature
Agglomeration economies refer to the positive impact of the size of the local economy on production and consumption. The sources of agglomeration economies, as outlined by Marshall (1890) and Henderson (1974) , are conventionally classified into three groups:
sharing, matching and learning effects (Duranton and Puga 2004; Combes and Gobillon 2015, 249, 253) . Firstly, denser locations, due to better market access, enjoy cheaper inputs' costs, especially trade costs, as well as benefiting from a greater variety on inputs and a more efficient risk pooling. Similarly, local productivity also depends on the availability of public goods such as airports, universities and hospitals. Secondly, a larger economy facilitates matching firms and workers, buyers and suppliers and other type of collaborative endeavours, both in terms of the quantity and the quality of matches. Lastly, spatial concentration generates knowledge spillovers, which involve the generation, diffusion and accumulation of knowledge, thus boosting firms' productivity 2 .
It is well established that, due to the reasons above, the spatial concentration of economic activity might raise productivity. Ciccone and Hall (1996) found that variation in output per worker within the United States was due to differences in the density of economic activity. More recently, surveying the literature, Combes and Gobillon (2015, 299) show that when economic density doubles, productivity increases between 3 and 5 per cent 3 . However, it is likely that the magnitude of agglomeration economies is not constant but varies across countries (Melo et al. 2009 ). In this regard, the effect of agglomeration economies seems to be higher in developing countries: the estimated coefficients, for instance, are around three times higher in China and India (Combes et al. 2013; Chauvin et al. 2014) .
Moreover, the impact of agglomeration economies is likely to have evolved over time. Davis and Weinstein argue that the forces of increasing returns, associated with economies of scale, must be stronger in modern, knowledge-based economies than in more agricultural ones (2002, 1270) . Krugman's (1991) model also requires relatively low transport costs for agglomeration economies to develop. Although, due to data availability, most studies focus on recent periods, there are nonetheless exceptions that adopt a longterm perspective 4 . Most of these studies focus on the evolution of U.S. population throughout the 19 th and the 20 th centuries (Beeson et al. 2001; Dobkins and Ioannides 2001; Michaels et al. 2012; Desmet and Rappaport 2016) . Broadly speaking, these studies find that the link between initial population and subsequent population growth only started to be visible in the late 19 th century, accelerated from then onwards and slowed down in the late 20 th century. Michaels et al. (2012) argue that this pattern is related to reallocation away from agriculture, a process that weakened during the latter period.
2 See Combes and Gombillon (2015) for a review of recent research attempting to discriminate between the different mechanisms. 3 Although the literature mostly employs aggregate data on locations, recent studies employ large datasets exploiting the productivity of individuals workers, thus allowing to better identify the mechanisms at play. The effect is usually halved when individual-level data is employed due to the possibility of controlling for spatial sorting by including individual fixed effects (Combes and Gobillon 2015, 299) . See also de la Roca and Puga (2012) for Spain. 4 The literature on agglomeration economies usually examines the impact of local determinants on productivity or employment growth Gobillon 2015, 271) (Henderson et al. 1995; Ciccone and Hall 1996; Desmet and Fafchamps 2005) . Given the difficulty of obtaining such measures for distant periods, the studies analysing the evolution of agglomeration economies have turned to population growth as a proxy for economic dynamism.
Most of the work examining the long-run evolution of agglomeration economies in Spain has focused on the province as unit of analysis. Ayuda et al. (2010) find that, while locational fundamentals (first nature advantages) explain the spatial distribution of the Spanish population before industrialisation took off, increasing returns reinforced the previous regional disparities from 1900 onwards as the importance of manufacturing sectors in the Spanish economy grew 5 . In this regard, the effect of 'first nature' advantages (climate and geography) on the distribution of economic activity was amplified by agglomeration economies (Pons and Tirado 2008) 6 . Similarly, Martínez-Galarraga et al. (2008) , in line with Ciccone and Hall (1996) , find that, although employment density is related to inter-regional differences in the productivity of industrial labour during the early stages of industrialisation , this link progressively declines over time and becomes insignificant in recent decades (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) 
During the period up to the 1930s, the integration of the domestic market, together with the growing importance of industries characterised by increasing returns, caused market potential to play an increasing role in explaining the location of industry, which experienced a growing spatial concentration (Martínez-Galarraga 2012) 8 . In addition, Tirado et al. (2013) , following Hanson's (2005) However, the concentration of economic activity does not only generate positive effects but also congestion costs. In this regard, land prices, as well as commuting and polluting costs, are higher in large urban areas. Densely populated locations also put more pressure on local public goods. Consequently, agglomeration effects, counterbalanced by these congestion costs, run into diminishing returns and their positive effects may even become negative above certain thresholds, thus potentially leading to population 5 Examining the 100 largest cities over the 20 th century, Lanaspa et al. (2003) find that, while differences in city size grew more marked between 1900 and 1970, the urban structure began, from then onwards, converging with small and intermediate cities growing at faster rates. Goerlich and Mas (2008) show similar results when focusing on all municipalities instead. 6 See also Goerlich and Mas (2009) . 7 Interestingly, their results show that doubling employment density increases industrial labour productivity by between 3 and 5% in the periods analysed. 8 See also Tirado et al. (2002) and Rosés (2003) . dispersion 9 . Most studies usually estimate the total net effect of agglomeration economies.
Examining land prices in contemporary French cities, Combes et al. (2012) argue that agglomeration costs dominate potential benefits in the largest locations. Studying the United Kingdom, Graham (2007) estimates that congestion costs represent around 30 per cent of the agglomeration effect. Regarding Spain, increasing congestion costs, arising from rising housing prices and the higher weight of amenities and other aspects related to the quality of life, appear to have become relatively important during the 1970s and 1980s (Bover and Velilla 1999; Bentolila 2001) . Less work, however, has been done on how congestions costs may have evolved over the long run.
Market Integration, Structural Change and Economic Growth in Spain
Our period of study, 1860-1991, spans one and a half centuries, thus covering most of the process of economic development in Spain. During this time, the Spanish economy undertook a profound structural transformation that turned a predominantly agricultural society into a modern economy by the late 20 th century: labour shifted away from agriculture to industry and services, and income per capita increased accordingly (see table 1 and figure 1). The Spanish economy initiated the early stages of modern economic growth in mid-19 th century. Economic growth was initially fostered by the integration of the national market and the adoption of industrial innovations. However, up to the First World War, 9 Krugman and Venables (1995) and Venables (1996) . Likewise, Puga (1999) shows that these centrifugal forces (congestion costs) may lead in advanced stages of the economic integration process to the dispersion of economic activities, and the emergence of a non-monotonic bell-shaped evolution. This author combines interregional labour mobility (Krugman, 1991) and input-output linkages (Krugman and Venables, 1995; Venables, 1996) , considering also the presence of intersectoral mobility. It is, therefore, an appropriate framework for regional studies. economic growth rates progressed at a slow pace, industrialisation advanced with difficulties and unevenly distributed across space, and structural change was limited. By 1910, as figure 1 illustrates, more than two thirds of the active population were still enrolled in agriculture. The integration of Spain's domestic market received a strong impulse in the middle of the 19 th century 10 . Before that, as a consequence of the persistence of barriers and limitations to internal trade, the national market was fragmented into various local and regional markets that were largely unconnected. Local tariffs and regulations restricting trade were widespread and weights and measures differed across regions. In addition, transport costs were very high due to low public investment in transport infrastructures, the use of traditional means of transport and the particular geography of Spain, which was highly rugged and lacked an extensive water transport system. As a result, regional commodity markets were scarcely integrated and prices markedly differed from one region 10 See Rosés et al. (2010) for a detailed description of the process. 1900 1910 1920 1930 1940 1950 1960 1970 1981 1991 2000 Agriculture Industry Services to another. It is true though that some interdependence in commodity prices had existed since the 18 th century (Ringrose 1996).
The successive political reforms of the 19 th century promoted market liberalisation.
Laws were unified, legal support was given to property rights, and tariffs and local restrictions on home commerce were eliminated (Tedde 1994) . In addition, the expansion of the rail network brought with it major changes that favoured the progressive development of the domestic market. The first line was finished in 1848, covering the 28 kilometres that separated Barcelona and Mataró. By 1866 the railway linked up Spain's main economic centres and by 1901 all the provincial capitals were connected to the railway (Wais 1987) ; at that time, the railway network covered a distance of 10,827 kilometres (Herranz 2005) 11 and the country's infrastructure stock as a share of GDP rose from 4,27% in 1850 to 27,2% in 1900 27,2% in (Herranz 2007 . Transport improvements, particularly the completion of Spain's railways network, favoured the fall in transport costs and the creation of a national market for most important commodities during the second half of the 19 th century 12 . Indeed, regional wheat prices converged in this period (Peña and Sánchez-Albornoz 1984) .
In parallel to the integration of the domestic market, manufacturing industries became increasingly concentrated in space (figure 2). While inland regions experienced a substantial process of deindustrialisation (with the exception of Madrid), Spanish industrialisation was mainly led by Catalonia and the Basque Country (Nadal 1987) 13 . By 1910, the contribution of these regions to Spanish industrial output was 31.6% and 6.9%, while their population only represented 10.5% and 3.4% respectively (Tirado and Martinez-Galarraga 2008) . In addition, internal migratory flows were relatively low throughout most of the 19 th century (Silvestre 2005) . Due to the predominance of agrarian activities and their subsequent seasonality, an important part of these movements was temporary and occurred over short distances (Silvestre 2007) . Indeed, up to the 1920s the number of permanent internal migrations remained small (see figure 3 ) 14 . International migration, nonetheless, experienced a notable increase, mainly headed to Latin America, in the last decade of the 19 th century and the first decades of the 20 th century (Sánchez-Alonso 2000). 11 By 1990, the length of the railway network was 12,560 km (Gómez Mendoza and San Román 2005) . 12 According to the calculations made by Herranz (2005), the introduction of the railway represented a reduction of up to 86% in haulage costs in 1878. 13 In Catalonia, the cotton industry, with a tradition that stretched back to the 18th century, gradually became mechanised in the 19th century. In the Basque Country, the iron and steel industry underwent rapid growth in the last quarter of the century. 14 The number of Spaniards residing outside their province of origin was relatively small, about 9.3 per cent by 1910 (Silvestre 2005) . Zaragoza, the spatial concentration of manufacturing continued. The increasing market integration was accompanied by large inter-regional migrations: Spaniards left declining regions, which were mainly rural and agrarian, to reallocate in the richest regions, which were more urban and specialised in industry and services. Yet, these migratory flows did not originated in the poor areas of the south of the country because these provinces were far away from the industrial centres (Silvestre 2005) 16 . In parallel to these developments, structural change accelerated and the share of agrarian employment decreased substantially while economic growth rates significantly increased.
The Spanish Civil War (1936) (1937) (1938) (1939) and the first years of Franco's regime supposed a major setback, not only to economic growth but also to economic integration. The autarkic policy that followed the Civil War came hand in hand with a tight regulation of commodity and input markets, including state control of prices and quantities in most goods. Although these policies created a false impression of price convergence, internal trade hardly increased. In addition, due to the lack of investment in infrastructure, transport costs 15 The road network increased from 36,300 km in 1900 to 109,176 in 1935. By 1960 the distance covered was 130,644 and reached 162,298 km in 1990 (Gómez Mendoza and San Román 2005) . 16 This process favoured the convergence registered in regional wages that had begun in the mid-19 th century (Rosés and Sánchez-Alonso 2004 However, the crisis of the 1970s, which in the case of Spain stretched well into the 1980s, put a brake on these upward trends and GDP growth rates were lower than in the previous decades. The concentration of manufacturing industries somewhat receded during these years, thus causing the spatial distribution to present a bell-shaped evolution in the long-term ( figure 2 ). Furthermore, traditional industries (i.e. mining, metallurgy) underwent severe reconversion processes in the 1980s. Importantly, inter-regional migration rates fell in the 1970s and early 1980s, arguably as a result of the high unemployment registered during those years (Bentolila and Blanchard 1990; Bentolila and Dolado 1991) .
The new phase in Spanish economic growth, which started after the entry of the country into the European Union in 1986, was no longer linked to the leadership of industrial production, but rather to that of the services and construction sectors. Internal migrations were now characterised by an increase in the dispersion of migratory flows due to the growing importance of services, an economic sector that is much less spatially concentrated than industry. Increasing congestion costs, such as the rise in housing prices, the higher weight of amenities and other aspects related to the quality of life or the effect of redistributive policies would also account for the lower intensity of migratory flows in the last decades (Bover and Velilla 1999; Bentolila 2001) . In addition, a new wave of investment in infrastructure helped to further reduce transport cost across Spanish regions and also across national borders. Huge investments in freeways, high-speed railway and telecommunications were developed during these years and led to major advances in the integration of the internal Spanish market and its connection to international markets. In this respect, the accession of Spain to the EU in 1986 bolstered the Spanish economy, thus further promoting the catching-up process with the most developed countries during the 1990s. The tertiarisation of the economy was completed at the same time that substantial GDP per capita growth rates were reached (Prados and Rosés 2009).
Data
In order to better understand the long-run evolution of agglomeration economies in Spain, we have built a panel data set with the population of 471 districts from 1860 to 1991. Based on the Population Censuses that were carried out approximately every decade, our dataset thus covers 13 periods. Within the framework of an integrated economy, the use of population rather than income data in measuring economic activity presents some advantages. Given that migration flows respond to income differences and tend to mitigate them, regional differences in productivity might be better reflected in population figures (Glaeser et al. 1995; Beeson et al. 2001 ).
The unit of analysis is the district or Partido Judicial, an administrative category composed of several municipalities 18 . To simplify matters, district boundaries are held constant for the whole period 19 . Employing districts as units of analysis presents several advantages (Beeson et al. 2001; Desmet and Fafschamps 2005) . On the one hand, districts better capture the potential effects of agglomeration economies than cities because they allows taking into account their hinterland, as well as avoiding the comparability problems generated by the rise of metropolitan areas. On the other hand, given that we cover the whole Spanish territory, district-level data avoids the sample selection bias usually present in the literature focusing on cities. These studies only consider settlements above a certain threshold, thus only focusing on those that have been relatively successful and missing those that did not grow enough to reach that limit or those that declined and fell below that figure. These two features of the data are crucial not only because most population has traditionally lived in rural areas, but also because rural out-migration was an essential dimension of how the spatial distribution of the population evolved. Michaels et al. (2012, 536) show that examining both rural and urban areas significantly enhances our understanding of the urbanisation process. As these authors point out, the unit of analysis should be stable over time (548) . Given that during the period under analysis, legislative changes have somewhat affected these administrative boundaries, we have homogenised our panel dataset using the administrative boundaries existing in 1860. We therefore rely on district boundaries that are consistent over the whole sample period.
Spanish population increased significantly during our period of study: from around around 15.6 million people in 1860, to 18,5 in 1900, 23.6 in 1930, 30.4 in 1960, reaching 18 The spatial unit chosen to study agglomeration economies is still an open issue. Theoretically, it depends on the type of agglomeration effect but, in practice, the effect of choosing different spatial units is not that important (Briant et al. 2010; Combes and Gobillon 2015, 294) . 19 District boundaries have changed since 1860. To gain a better understanding, district boundaries are held constant for the whole period of study. That is to say, our "artificial" districts contain the same municipalities.
forty million in the 1990s. The spatial concentration of the Spanish population also Agglomeration economies take place in densely populated areas. Therefore, the evolution of the spatial concentration of the population can also be examined focusing on the relationship between the initial level of the district population size and subsequent population growth. Figure 5 fits kernels regressions showing the link between these two 20 As mentioned in the previous section, emigration abroad was also important during the 1950s and 1960s. Although of smaller magnitude, international emigration flows, especially to Latin America, occurred between 1880 and 1920 (Sánchez Alonso 2000). Services Industry mean median 1936-39 1975 variables in each period (approximately 10-year intervals). Broadly speaking, while the second half of the 19 th century appears to be characterised by quasi-orthogonal growth, the early 20 th century witnessed how large districts tended to grow faster than small ones, a feature that intensified during the second half. Interestingly, the positive link between initial population and subsequent growth reverses for the largest locations from 1970 onwards, suggesting that congestion costs began to exert a significant effect during this later period.
Next section examines these issues in more detail with the aim of quantifying how the effect of agglomeration economies evolved over time. 
Empirical Specification
In order to examine how the size of the local economy affects subsequent growth over time, we first estimate the following model for each period using OLS:
where Δy i is the logarithmic growth rate of the district population between two census (Δy i = ln y t+1 i -ln y t i ) and y i refers to the log of the population level at the beginning of the period. Given that both variables are measured in logs, the estimated parameters can be interpreted as elasticities. In addition, x' i is a vector of control variables taking into account geographic, climatic and geological features of each district.
On the one hand, the growth of a particular location not only depends on its own economic dynamism but also on that of competing neighbouring population centres (the relative attractiveness of other locations), so our model incorporates the existence of important neighbouring locations using GIS techniques 21 . More specifically, for each period, we have computed the sum of the population living in towns larger than 10,000 inhabitants within a certain radius from the district geographical centre: less than 50, 50-100, 100-250 and 250-500 kilometres respectively.
On the other hand, given that we want to isolate the effect of agglomeration economies from other potential determinants of population growth, we have included different geographic characteristics that attempt to capture the locational fundamentals of each district. Firstly, using the WorldClim 1 kilometre digital data, we have computed average annual temperature and average annual rainfall. Secondly, the SRTM 90-meter resolution digital elevation data allows obtaining a measure of the median altitude of each district, as well as a ruggedness index that measures the standard deviation of altitude.
Thirdly, drawing on the European Environment Agency WISE Large rivers dataset, a dummy variable takes the value of 1 if a district has access to a large river. Similarly, we have also computed distance to the coast. Moreover, given the central location of Madrid, the country's capital, a dummy variable has also been created to account for this feature.
Fourthly, to further proxy for the potential agricultural productivity, we have relied on certain soil quality parameters provided by the European Soil Database (ESDB 1-kilometer resolution): top soil available water capacity, base saturation of the top soil, volume of stones and top soil organic content. Following Combes et al. (2010) , we have computed which is the most common category in each district and then assign the corresponding dummy variables to control for that. Given the large heterogeneity of the districts' geographic size, the specification also controls for district area. Lastly, to further capture potentially unobserved characteristics, we include regional dummies 22 . Tables A1 and A2 in the Appendix explain how the variables employed have been obtained and report summary statistics. The previous model, however, may suffer from endogeneity problems. It is plausible that larger locations are the result of some local characteristics, so their growth may not be the result of agglomeration economies but of some underlying feature, such as better agricultural potential or the presence of certain amenities (administrative or transportation 23 Although quite low, the estimated coefficient is statistically significant for the period 18870-1900. The end-of-thecentury crisis, however, temporarily suppressed these incipient developments.
infrastructures), that promotes their future growth. Although we have included a comprehensive set of variables that attempt to control for this issue, we have further attempted to mitigate this concern by instrument the size of the local economy using historical urban population. In particular, we employ population living in cities larger than 5,000 individuals in 1500 24 . By doing so, we exploit the long-term persistence of the spatial distribution of population due to the inertias that local population and economic activity generate. Given the long lag employed, this instrument is plausibly exogenous because the modern sources of local productivity differ from those existing in such a distant past.
However, there might be local characteristics that affected population growth in the past and still continue to influence it in more recent times: suitable agro-climatic conditions, the presence of a large river or another geographical feature that increases the location's potential such as the centrality of the location in the country or having access to the sea (Combes and Gobillon 2015, 287) . This is especially important because we start measuring agglomeration economies in the mid-19 th century when structural change remained limited and agriculture was still a significant source of local wealth. Crucially, as discussed above, our model directly controls for other geographical, climate and geological variables that may have still influenced each district potential productivity during the period under study.
As the first stage evidences, our instrument is highly correlated with the instrumented variables (see Table A .4 in the Appendix). Fig. 7 compares the IV results to those obtained using OLS. Broadly speaking, both sets of estimated coefficients depict similar trends, the IV results tend to be higher, especially between 1910 and the Civil War and between 1960 and 1980, thus reinforcing the image of rapid structural change and the increasing spatial concentration of the population that these two periods witnessed. By the 1930s, when initial size was twice as large, population growth was around 16.1 per cent higher. The magnitude of agglomeration economies was even higher during the 1960s. In comparison, these forces paled during both the aftermath of the Civil War and the 1980s. 24 The historical population is taken from Bosker et al. (2013) . Using the population figures for the years 1600, 1700 or 1800 does not alter the results reported here. to 1960 than during the late 20 th century (Michaels et al. 2012, 537) . This pattern is arguably related to reallocation away from agriculture, a process that was significantly more intense during the former period. Michaels et al. (2012, 536) argue that, in more populated areas,
where non-agricultural activities already dominate, further population growth is not necessarily correlated with initial population density. Taking into account the obvious differences between the history of the U.S. and Spain, the evolution of the effect of initial size on subsequent population growth is also similar. In Spain, the relationship between these two variables when the largest districts are excluded increased significantly between 1910 and 1970, although this trend was abruptly interrupted by the Civil War and the autarchic period. Using provinces as unit of analysis, Ayuda et al. (2010) also find that increasing returns only started to play a role in the geographical concentration of the Spanish population from 1900 onwards as the share of increasing-returns sectors in the Spanish economy grew 25 .
The relatively high coefficients found around 1960/70s are consistent with the comparatively higher incidence of agglomeration economies found in developing countries nowadays 26 . The intensity of the link between initial population and subsequent population growth debilitated in the 1970s, a process that continued during the 1980s. Desmet and Fafschamps (2005, 262) argue that these recent developments can be attached to deindustrialisation. While services, mostly a non-tradable activity, had traditionally been spread out, declining transportation and communication costs have recently facilitated services to concentrate. In contrast, the same processes have weakened the benefits from agglomeration in manufacturing, thus promoting their geographical dispersion 27 . The depression that followed the 1970s crisis indeed meant that the service and construction sectors replaced industrial production as the main engines of economic growth in Spain (Bentolilla and Blanchard 1990; Bentolilla and Dolado 1991) . Similarly, as land prices increase, more land intensive activities, such as manufacturing, are replaced by less land intensive activities, such as services (Desmet and Fafschamps 2005, 262) . Consistent with our results, Paluzie et al. (2004) show that the spatial distribution of manufacturing in Spain presented a bell-shaped evolution, with an initial phase characterised by a significant increase in industrial concentration followed by a trend reversal since the 1970s when a growing dispersion of industry is observed 28 . In this regard, Paluzie et al. (2009b) show that the geography and intensity of internal migrations mirrored the patterns of industrial concentration.
Increasing congestion costs, arising from rising housing prices and the higher weight of amenities and other aspects related to the quality of life (Bover and Velilla 1999; Bentolila 2001) , may also explain why the coefficients on initial population got smaller during the 70s and the 80s. Focusing on the evolution of the largest cities, Lanaspa et al. (2003) find that while differences in city size got amplified between 1900 and 1970, small and intermediate cities grew faster than large ones from that moment onwards 29 . Due to 25 In contrast to González-Val et al. (2015) which find that market potential had a clear effect on city growth from the second half of the 19 th century, our results suggest that the increasing importance of manufacturing activities and the intensification of market integration due to the construction of the transportation network had a delayed effect on the geographical distribution of population. 26 The coefficients are 0.10-0.12 and 0.09-0.12 for China and India, respectively (Combes et al. 2013; Chauvin et al. 2014) . 27 In addition, "the splitting up of the production process into different stages has allowed manufacturing firms to relocate certain activities to less dense areas" (262). On these issues, see also Desmet and Rossi-Hansberg (2009) . 28 Similarly, Martínez-Galarraga et al. (2008) find that, although employment density is related with inter-regional differences in industrial labour productivity during the early stages of industrialisation, this association becomes less important over time and actually disappears in recent decades (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) . 29 Similar results are found using all municipalities (Goerlich and Mas 2008). congestion and pollution costs, agglomeration economies are subject to diminishing returns, so we now explore how agglomeration economies depend on district size. The size of the coefficients we have estimated reflect the total net impact of the concentration of economic activity. Given that congestion costs increase as population density grows, it is interesting to examine their importance by estimating the same model but excluding the largest districts. Figure 8 compares the 2SLS results of estimating equation 1 using the whole sample to those of replicating the same exercise but sequentially excluding the largest locations:
those with a population above one million, 500,000 and 250,000 inhabitants respectively.
The results remain qualitatively unchanged up to the 1930s when excluding the largest districts, namely Madrid and Barcelona, seem to slightly increase the estimated coefficient of initial size on subsequent population growth, thus suggesting that congestion costs were starting to play a role in the largest locations. Once the disruptions caused by the Civil War and its aftermath waned, the effect of congestion costs becomes visible again, especially after the 1960s. Although the evidence for the 1960s and 1970s is highly suggestive, we should stress that the difference between the estimated coefficients is only statistically significant in the 1980s. It is also noteworthy that, despite congestion costs, the gains from agglomeration dominated its costs for all locations. Smaller districts, in any case, appear to have enjoyed higher potential gains from agglomeration economies. 
Conclusion
Agglomeration economies play a fundamental role in the spatial location of economic activity. We have shown that these forces increasingly influenced the geographic concentration of the Spanish population from the beginning of the 20 th century, a process linked to the structural transformation of the economy. Although the effect of initial population on subsequent population growth significantly increased between 1910 and 1970, this trend was temporarily interrupted by the Spanish Civil War and the autarky that dominated during the 1940s. The intensity of this relationship receded during the 1970s and especially in the 1980s due to de-industrialisation and declining rural out-migration. As the density of the largest locations increased, especially after the 1960s, agglomeration economies began running into diminishing returns. The increasing importance of congestion costs evidences that agglomeration economies were stronger in medium-size locations. Note: Robust standard errors clustered at the provincial level in parentheses; ** p<0.01, * p<0.05. All specifications include the full set of controls discussed in the text. Both the dependent and the independent variables are expressed in natural logs, so the coefficients can be interpreted as elasticities. Note: Robust standard errors clustered at the provincial level in parentheses; ** p<0.01, * p<0.05. All specifications include the full set of controls discussed in the text. Both the dependent and the independent variables are expressed in natural logs, so the coefficients can be interpreted as elasticities.
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